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【実l研究期間】 2010年度～
双肩2013年度までの4年間
【委註先】東京電力事章式会社
【実縄場所】銚子市j中3kmの
地点（水深約20ml
【実笹内容】
日本の気象・海象条件に適した洋
上風力発電システムの開発
浮上風力発電システムの保守管
理技術の開発
洋上風力発電システムの2生計指
針（案）の作成、環境修響評価
等
【事業規模】約35億円（肉、
NEDO負担額は総事業費の2/3)
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Fig. 2(a),(b) WRF-simulated and ASAR-derived Weibull mean 
wind speeds (a, b). Wind direction from sea and land is 
illustrated in (a) 
Offshore wind farm 
(e.g. Denmark) 
Fig.1 Evaluation method for offshore wind resource in 
terms of distance from land 
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Fig. 2(c),(d) WRF-simulated and ASAR圃derivedenergy densities 
(c, d)(Ve円l悶 Ilines along the meridian indicate transects of 
energy density shown in Fig.4 
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In situ wind speed(m/s) 
Fig. 3 Scattergrams between in situ and estimated wind 
speeds by WRF and ASAR at Shirahama with and without 
wind directions 
4 6 20 
(a) 
CMOD4 
• Wf干（fr問、回世1
•AS.昭和町内国咽）
+In胡U(fr四旬 la帽｝
.明F(fro1前田盟）・A以R伽，，.制
定In胡u(fn棚、世a)
鉛O
台船0・ai 700 
忙士=lで士－：：：－1
~ 600 
~ 500 
て3
き制
E ぬ0． 
~ 200 
芸 100
0 
33.2 33.3 33.4 33.5 33.6 33.7 
凶廿t凶 0(d。宮）
ア~ I I I I I I 
~; I・i「 司－，...，.1 II …I I i I可、」｜
孟I.J・.J. 畠 I a. I市 ｜
一 ｜・「冒1－布 "¥I‘ LI 
~; I I I I 円~ ，。I I I I I I 
お.233.3 33.4 33.5 33.6 33. 7
・帆/RF・Insitu ・ASAR(14αJm問 nningmean) 
｛? ?
?
? ?
? ? ? 』 ? ?
?
? ?
Latttude (deg) 
Fig. 4 Distribution of Weibul energy density based on WRF 
and ASAR along the transects with and without wind 
directions 
Purpose 
To compare accuracies of four SAR wind speed 
retrieval algorithms (CMOD4, CMOD5, CMOD・IFR2,
CMOD5N) against observed wind speed for 
evaluating offshore wind energy resources 
considering atmospheric stability. 
Definition of Equivalent Neutral Wind(ENW) 
大気安定度を考慮した洋上風力資源評価のために4
つのSARアルゴリズムの風速推定精度比較を行う。
U: Unstable 
N: Neutral 
S:Stable 
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Fig.3 Variations of wind profile based on different stability (Le社auand Davidson, 1975) 
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Fig.4 ASAR geometricaly-corrected 
NRCS image(Aug.20, 2003, Olh 09m 
(UT), 500m resolution) 
TABしE I 
SPECIFIC八TIONSOF 
ENVISAT／入SAR
Mode Image mode (IM) 
Product Precision produc 
Beam 152 
Incidence angle 18.7”26.2deg 
Swath 107.7km 
polarization VV 
Pixel spacing 12.Sm 
Orbit Descending/ 
Ascending 
Period Jan.,05-Mar.,08 
No. of scene 27 
’”、. "5W ，書、e ，沼、.
Fig. 6 ASAR-derived wind speed using CMOD4(Aug.20, 2003, 01h 09m (UT)). Circle 
indicates the location of Shlrahama o宵shorewind obseivatlon statio『1（同ght)
-+ 6 10 
ObserYedWmd Speed [m!sl 
Fig. 8 Comparison of observed and estimated wind speed 
based on four wind speed retrieval algorithms 
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Fig.5 Estimation of offshore wind energy resources 
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Fig.1 Average energy density distribution along the r官ridionalcross sectlon 
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Fig. 10Average wind speed distribution along the meridional cross section 
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After Lis obtained and, wind speed at 10m is estimated using 
the equation (2) as follows; 
(3) 
~b<O 
R1bとO
According to the Monin-Obukhov similarity theory, the vertical 
wind profile in the surface layer is expressed as _ 
I ( Z ) = と二一IIn _!__ 'l-' I _!__ I I 
I z O ¥. L J I 
ψ，the integrated universal stability function is further 
formulated as follows・ 
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The non-dimensional stability parameter z/L is calculated as a 
funtion of the bulk Richardson Number Rib using the following 
formulation・ 
where 
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